shows an equivalent circuit of an eddy current displacement sensor. Where, Rs is the winding resistance and Ls is the winding inductance of the sensor. Cs is the parasitic capacitances, which is the synthesis of the turn-to-turn and the turn-to-bobbin capacitances of each turn. They depend on the distance between the sensor and the target metal, and their temperature.
In this paper, a theoretical analysis of temperature drift of an eddy current displacement sensor in the case of being applied to copper, and methods for reducing it are described. Figure 2 shows factors of resistance change when the temperature varies. Where, R1 shows the change in resistivity of the wounded wire, R2 shows the change in resistivity of the target metal, R3 shows the change in thermal expansion, R4 shows the change in the parasitic capacitances, R5 shows the change in lead wire. The change in impedance of the sensor, when the temperature varies, chiefly depends on the change in resistivity of the wounded wire and the target metal. There recognized little effect of thermal expansion in the prototyped sensor.
We analyzed the combinations of one or two coils, and envelope detection or phase detection. In the case of two sensors, in bridge circuit one is a sensor for measuring , another is a sensor for compensating for temperature. Figure 3 shows temperature drift with distance, in the case of two sensors . Solid line shows temperature drift with distance in the case of envelope detection. Dotted line shows temperature drift with distance in the case of phase detection. Temperature drift in phase detection is smaller than that in envelope detection. And it was confirmed that the minimum temperature drift can be achieved in the case of two sensors, phase detection. Hiroshi Machida *** , Non-member, Takafumi Nakahara **** , Non-member In this paper, a theoretical analysis of temperature drift of an eddy current displacement sensor in the case of being applied to copper, and methods for reducing it are described. The change in impedance of the sensor, when the temperature varies, chiefly depends on the change in resistivity of both the wounded wire and the target metal. There recognized little effect of thermal expansion in the prototyped sensor. We analyzed the combinations of one or two sensors, and envelope detection or phase detection. And it was confirmed that the minimum temperature drift could be achieved in the case of two sensors and phase detection. 
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